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ELECTRIC MOTOR 
Background" Information 

The present invention relates to an electric motor, 
provided in particular as a windshield-wiper motor in a 
/J— motor vehicle, a-erco r d~rrrtr~"bo the op^cles defj ^dd in Cl « fai JLmg 

Such an electric motor is fecTown from the Gcuun n kSatr&eat 
■Bp— 197 27 119 - C1 . The known electric motor has an 
aVmature with an armature shaft that is rotationally 
mounted by an armature-shaft bearing on each side of 
armature windings in a housing of the electric motor. The 
housing can also be a transmission housing or the housing 
of another device which is driven by the electric motor 
and is connected with positional accuracy to the electric 
motor. One of the two armature-shaft bearings is a roller 
bearing (ball bearing) whose inner ring is pressed for 
axial fixation onto the armature shaft. An outer ring of 
the armature-shaft bearing is inserted in a bearing seat 
in the housing and is axially secured by a spring washer 
inserted into a groove in the housing. This manner of 
axially securing the armature-shaft bearing in the 
housing of the electric motor has the disadvantage that 
it is costly. Another disadvantage of axially securing 
the armature-shaft bearing in the bearing seat of the 
housing in this manner is that it is not possible when 
the bearing seat is not accessible on the side on which 
the spring washer is inserted into the groove in the 
housing. The axial securing of the armature-shaft bearing 
in the bearing seat of the housing requires an 
installation opening in the housing. 
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The housing of the electric motor of the present 
fc* invention, lraviny Lhu "feaLuiv^ of Cldiiu 1 , has adetent 
5 or snap-fit connection which retains the armature-shaft 

bearing axially in the bearing seat with or without play. 
To assemble, the armature-shaft bearing is introduced 
axially into the bearing seat until the detent or snap- 
fit connection engages or snaps into place; the armabure- 
10 shaft bearing is secured axially in the bearing seat, 

with or without play, simply by inserting the armature- 
shaft bearing into the bearing seat without further 
O assembly steps. The armature-shaft bearing is secured 

5;| axially in the housing of the electric motor quickly, 

15^1 simply and cost-effectively, because the armature-shaft 

^| bearing can already be mounted on the armature shaft 

^ during the insertion into the bearing seat of the 

^ housing, and can be inserted with the armature shaft into 

the bearing seat of the housing. Another advantage is 
20H that the bearing seat does not need to be accessible for 

inserting the armature-shaft bearing, since the armature- 
shaft bearing is automatically secured axially in the 
bearing seat of the housing. In this context, to be 
understood by a detent connection or snap-fit connection 
25 is a connection having a detent or snap element which is 

pressed elastically to the side when inserting the 
armature-shaft bearing into the bearing seat, and springs 
back into its starting position when the armature-shaft 
bearing has gotten over the detent or snap element, the 
30 detent or snap element retaining the armature-shaft 

bearing axially in the bearing seat by form closure. In 
the case of a snap-fit connection, when withdrawing the 
armature-shaft bearing from the bearing seat by sliding 
the armature-shaft bearing along an inclined plane of the 
35 snap element, the snap element is pressed elastically to 

the side; the snap-fit connection is releasable by 
withdrawing the armature-shaft bearing from the bearing 
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seat, in that the spring tension of the snap element is 
overcome. The detent connection is not releasable by the 
axial withdrawal of the armature-shaft bearing from the 
bearing seat, since its detent element does not have such 
an inclined plane. 

In a further embodiment of the^invention, the armature- 
shaft bearing is fixed in position in the bearing seat by 
tamping^he*housing of the electric motor in the region 
of the bearing seat. An inwardly projecting collar can be 
produced on the bearing seat by the tamping, the collar 
retaining the armature-shaft bearing in the bearing seat 
by form closure. Another possibility is to work housing 
material into one or more depressions in the periphery of 
the armature-shaft bearing by tamping, the armature-shaft 
bearing thereby being fixed in position in the bearing 
seat by form closure, as well. The armature-shaft bearing 
can also be jammed in the bearing seat by tamping; thus, 
a f rictionally-engaged connection can be produced by 
force locking. Fixing the armature-shaft bearing in 
position by tamping has the advantage that the bearing 
seat likewise does not have to be accessible, since the 
tamping can be carried out from an outer side of the 
electric-motor housing . 

The dependent claims describe advantageous refinements 
and f urMer developments of the invention specified in 
the MaimnClaim. 

Tho invention according Lu^laim 4 «is provided in 
^ particular tor a pia ifl«fekrina as an armature-shaft 

v A 

bearing which, unlike a roller bearing - whose inner ring 
is pressed onto the armature shaft and which consequently 
is fixed axially on the armature shaft and can be pressed 
with the armature shaft into the bearing seat - is 
displacable axially on the armature shaft and therefore 
cannot be pressed like a roller bearing with the armature 
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shaft into the bearing seat. 

^ The^invention is particularly provided for an armature on 
/% whose armature shaft a worm is integrally applied by 
3 rerorming aft bearing is arranged on the 

armature shaft between the worm and the armature 
windings, a commutator usually being disposed between the 
armature* windings and the armature-shaft bearing (C^aim 
yf . If the worm has a larger outside diameter than the 
10 armature shaft, the armature-shaft bearing must be 

mounted on the armature shaft prior to producing the 
worm, and therefore inserted with the armature shaft into 
the bearing seat in the housing. In such an electric 
% 4 motor, the armature seat is usually covered by the 

m 

15fi| armature windings, and is therefore not accessible for 

mounting a securing element fixing the armature-shaft 
j7p bearing axially in position in the bearing seat. 

3 JU In a refinement of the inygp^-jpn ^mnHi ng t n rinim 

20^ the housing has a longitudinal-play stop for the armature 

lj shaft which is produced by reforming and which limits the 

axial play of the armature shaft. The axial play is set 
by reforming to a designated value which can also be 
|^zero. This refinement of the^invention is particularly 
25 advantageous when the armature shaft is supported with 

plain bearings that do not permit an axial fixation of 
the armature shaft, known from roller bearings, by an 
arrangement of a locating bearing and a floating bearing 
or two one-direction thrust bearings. 
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Drawing 



:he following, the invention is described more 
isely in the light of exemplary embodiments. Shown 
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Figur\^ 1 an electric motor according to the 
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present invention in axial section; 

Figures 2 arid 3 details of altered specific 

\ embodiments of the invention 

\ according to arrow II, III. 

Description pt\ the Exemplary Embodiments 

Electric motor 10 of the present invention, shown in 
Figure 1, is provided for driving a window washer of a 
motor vehicle via a worm gear (not shown) . Electric motor 
10 has an armature 12 with an armature shaft 14 which is 
rotationally mounted in a motor housing 16 (pole pot) . 
Flange-mounted co-axially on motor housing 16 is a worm 
housing 18 which is likewise part of the motor housing. 



At a bottom 20, pot-type motor housing 16 has a hollow- 
cylindrical formation which forms a bearing seat 22 and 
into which a plain bearing is pressed as armature-shaft 
bearing 24. Armature shaft 14 is rotationally mounted 
with its one end in armature-shaft bearing 24. 

On the other side of armature 12, electric motor 10 has a 
further armature-shaft bearing 26 which is likewise 
formed as a plain bearing. This armature-shaft bearing 26 
is rotationally disposed on armature shaft 14 between the 
armature, or more precisely, between a commutator 28 of 
armature 12 and a worm 30 which is in one piece with 
armature shaft 14. Worm 30 is produced by reforming, in 
"the exemplary embodiment of thJ^i^rvention described and 

A 

shown, by rolling armature shaft 14 at its one end. Worm 
30 has a larger outside diameter than armature shaft 14 
on its remaining length, so that armature-shaft bearing 
26 must be mounted on armature shaft 14 prior to 
producing worm 30. 



j^m ftcitusQ chafL bugging 2 G mouu Lu J on - armaturo chaft «Ld 
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f . ff ' JP^ 1 " 10 ^ "-j^ arm3fnrQ — sha£ ± — 1A npnn whirh th(=> Pnfi'nj. 

armature 12 including commutator 28 is mounted, ±j 
inserted into a bearing seat 32 formed as a hollow- 
cylindrical section of worm housing 18. Arma^ure-shaf t 
bearing 26 is retained axially in bearing/'seat 32 by one 
or even a plurality of detent elements/34 distributed 
over the periphery. Detent element 3*C has ^a spring tab, 
likewise designated by 34, which yiaps paraxially over 
armature-shaft bearing 26 at tbfe periphery, and which has 
10 a detent projection 36 at it's free end which grips 

armature-shaft bearing 26/from behind at an end face 
facing armature 12 and ychereby retains it axially in 
O bearing seat 32. Whe^T inserting armature-shaft bearing 26 

I j into bearing seat/32 , detent element 34 is pressed 

15^ elastically to June side by armature-shaft bearing 26, as 

M indicated in/Figure 1 with dotted lines. After armature- 

^ shaft beamig 26 has gotten over detent projection 36 of 

3 detent element 34, detent element 34 springs back into 

its sjrarting position in which detent projection 36 
ret/ins armature-shaft bearing 26 axially in bearing seat 



i 

20[ 



To be able to press armature-shaft bearing 26 into 
bearing seat 32, a spacer sleeve 38 is mounted on 

25 armature shaft 14 between commutator 28 and armature- 

shaft bearing 26. Thus, armature-shaft bearing 26, 
together with armature 12 upon whose armature shaft 14 it 
is mounted, is pressed into bearing seat 32 until detent 
element 34 snaps into place. Therefore, bearing seat 32 

30 does not have to be accessible in order to insert 

armature-shaft bearing 26. After detent element 34 has 
snapped into place on armature-shaft bearing 26, armature 
12 is withdrawn axially for a short stretch, thus forming 
an axial clearance between spacer sleeve 38 and armature- 

35 shaft bearing 26. 



In order to fix armature shaft 14 axially in position in 
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^ motor and worm housing 16, 18, bearing seat on the 

side of armature 12 facing away from commutator 28, has 
on its end wall an inward formation which forms an axial 
one-direction thrust bearing 40 for armature shaft 14. 

5 

At the opposite end face of armature shaft 14, on which 
worm 30 is premolded, worm housing 14 has a longitudinal- 
play stop 42 which fixes armature shaft 14 in motor and 
worm housing 16, 18 with or without axial play. 

10 Longitudinal-play stop 42 is produced by reforming, e.g. 

using a stamp die (not shown) . Longitudinal-play stop 42 
is first produced after armature-shaft bearing 26, 
O disposed between commutator 28 and worm 30, has been 

\\ inserted into bearing seat 32, so that sufficient free 

15yl space exists in the axial direction for armature shaft 14 

If i s 

*1 in order to insert armature-shaft bearing 26. The axial 

%3 play of armature shaft 14 can be set exactly to a 

y 

designated value, which can also be zero, by 
longitudinal-play stop 42 which is subsequently produced 
2017 by reforming . 

£.5, jft^ In the altered specific embodiment o^^the^invention shown 

tfin Figure 2, armature-shaft bearing -52*, disposed between 
commutator 28 and worm 30, is fixed ^2xially in position 

25 in bearing seat 32 by a circumferential, inward- 

projecting collar 44. Collar 44 is produced by reforming 
worm housing 18 after armature-shaft bearing 26 has been 
inserted into bearing seat 32. Collar 44 can be formed 
circumf erentially, e.g., using pressure roller 46 

30 indicated with dotted lines. Instead of a circumferential 

collar 44, reforming can also be carried out at only one 
or several locations on the periphery of bearing seat 32. 



A* In the altered specific embodiment of the' invention shown 

A 

35 in Figure 3, armature-shaft bearing 26, disposed between 

commutator 28 and worm 30, has depressions 48 at its 
outer surface. Material 50 of bearing seat 32 is worked 
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into these depressions 48, e.g., using stamp 52 indicated 
in Figure 3 with dotted lines, and armature-shaft bearing 
26 is thereby fixed axially in position in bearing seat 
32. Since stamp 52 in Figure 3, as well as pressure 
roller 46 in Figure 2, are applied from the outside, 
bearing seat 32 does not have to be accessible in order 
to insert and fix armature-shaft bearing 26 in position. 
The reforming of bearing seat 32 in order to fix 
armature-shaft bearing 26 axially in position, as well as 
the reforming of longitudinal-play stop 42 can, for 
example, be effected thermally by ultrasonics, by cold- 
forming or the like. 
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